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LANDING PRESSURE LOADS OF THE -140A/B

_, SPACESHUTTLFORRITER(MODEL43-0) DETERrIINEDIN THE

: : ROCKWELLINTERNATIONALLOWSPEEDWINDTUNNEL

_"_ (0A69) '

by

i T.L. Soard
_, Rockwell International

"_,_ ABSTRACT

The data presented in this report were obtained during wind tunnel

tests of a 0.0405 scale model of the -140A/Bconfigurationof the Space

Shuttle Vehicle Orbiter. These tests were conducted in the Rockwell

,_, InternationalLow Speed Wind Tunnel (NAAL)during the period of August

I 28, 1973 to August 31, 1973. NASA Space Shuttle test designationis

0A69.

The primary test objectivewas to obtain loads data from
pressure

i the orbiter in the landingconfigurationin the presenceof the ground

For structuralstrengthanalysis. This was accomplishedby locatingas

many as 30 static pressurebugs at various locationson externalmodel
2

" surfaces as each configuration was tested. A complete pressure loads

survey was generatedfor each configurationby combiningdata from all _#

• bug locations,and this report describesthose loads for the fuselage,

wing, verticaltail, and landinggear doors.

Aerodynamicforce data was measured by a six component internal

i strain qan_ balance. This data was recorded to correct mod_l anql_s _)f

iii
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attack and sideslipfor sting and balance deflectionsand to determine

the aerodynamiceffects of landing Lear extension.
v

All testingwas conductedat a Mach number of 0.165 and a Reynolds

number of 1.2 x IOG per foot. Configurationstested includedelevon

deflectionsof 0°, -20°, and -40°, and rudder deflectionsof n°, -7.5°,

_. and -15°. The angle of attack range was -3° to +16° with the model center

of rotationremainingat the same height above the ground plane through-

out ,.lletest. All configurationswere tested at angles of sideslip of

0° and +I0°.

iv

l

J j
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Nfl41_ChATURE

Gem.ral

PI;tYr

S][NJK)L SY_t_l, DEFINITICN

", zpe_d of _ound; m/sec, t't/-;,,,"

t:p CP pr,..::;urr c{_eft'i,-b.nt: (;I l"ra'_'/'l

M MArl[ M_,','h.umb,'r; V/_I t

F' prf::;:;uJr,.; N/re' , psl"

I _I(NS_[) dynamic pressur,.; £/,'#V", N/re', p,.r

RN/L RN/L unit Reynoldz number; [w.r m, p_.r ft

V velocity; m/set, ft/'_,',"

a ALP}_ angl_. Of attnck, de_rees

BETA angle of sideslip, degree.';

PSI angle Gt" y_w, deioree:;

@ PHI _ngle of roll, degreeJ

p mass density; kg/m j, z!ug:;/ft j

Reference & C.G. I_t'inltlon'-.

Ab b_:_,",,r,.(t; m, , ft

t _I_:I.' _[r,K .;p,,n,_r r, r, r..n,-r Á,,m; _. rt

".K. c_nter of w_r,,vity

_REF IddEF rt'ferer_ce ]_'nRth or wink m,-m

c _,.rcxlyn,miv ,'a._rd;m, :'t

',; SREF win_ _re_ ,_r r,.:',.r,,n,-,. ',r,",; m , t't

_P moment r_t',,r_-nvep_tr_t

X_4_P mom,.ht r-I',.r,.tv'-p_,int ,m X ',xi',:

_d]dP m_m,.r:t ref_.r,,nc0,polar ,),iY _,_t_,

?_._RI' mr)M_:,t reI',.r,,r,c,. ;,oint ,_t_ Z ',xi-

_JI}S CI_IPTS

b b_Se

I loc,_l

.; tat_: eonditio_"

t t_,t', i condition,

I

i
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i

_:!_;.. NOMENCLATURE(Continued)
.... Surface Deflections

Plot

< ii_' i_ _ _ Definition

6e ELEVON elevon surface deflection angle, positive
_. deflection, trailing edge down; degrees

_ 6f BDFLAP body flap surface deflection angle, positive
_' deflection, trailing edge down; degrees4

:.:_ 6r RUDDER rudder surface deflection angle, positive
deflection, trailing edge to the left; degrees

; i ADDITIONS TO STANDARD NOMENCLATURE

_ I FOR TEST 0A69

" _ Plot

, , S__ _ Definition?_ , ,

'_" _ x/Z B X/LB fuselage local coordinate, longitudinal distance
_ from the nose expressed as a #raction of body

_, length
' _ X/LB = F.S. - 23_
.._:. 1290.3

.'_ (F.S. = full scale fUselage station)

"_: ' $ PHI fuselage local coordinate, radial position angle

"_' measured from the bottom centerline in degrees.
_'; _' 0° to 180 ° on both sides.

,. _ Y/BW wing local coordinate, spanwise distance from model
: b/2 centerline expressed as a fraction of wing semispan.

;_ x/c X/CW wing local coordinate, chordwise distance from the

" local leading edge expressed as a fraction of local
chord.

i_ BV, z_ Z/BV vertical tail local coordinate, vertical distance |'

'!_ b v from W.L. 500 (full scale) expressed as a fraction

_° x/c X/CV vertical tail local coordinate, chordwise dlstance

from the local leading edge expressed as a fraction
of local chord.

I
I

1 .... 1

L i
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_'_:_,l_ J III III _111 ,- .......... : • ..... I III I1[11 I1'*11IIII

9_ I

•_ NOMENCLATURE (Concluded)
_

_ ' Plot

_":_ Symbol Symbol Definition

i_ x/£G X/LG landing gear door local coordinate, distance from ,

_; the leading edge expressed as a fraction of door
<. length.

_ x/hG .,,,_ lan_,n6 gear door local coordinate, distance from
_e.. the upper edge expressed as a fraction of the door

_:.. width.

-:, _BC balance chamber area, ft.2 li_

_:_¢i C_c balance chamber axial force coefficient.

!i_. CAT weight tare axial force coefficient.

'_ CAU uncorrected axial force coefficient.

":, CRFS model longitudinal center of rotation, in fus. sta.

' CRWP model vertical center of rotation, in. W.P.

_:: GP.POS wing trailing edge height above ground plane,

_" fraction of wing span, at _ --0°

J_ PB base pressure, psia.

_:, PBC balance chamber pressure.

PBI' PB2' --PB5 base pressure at stations I, 2,--5, respectively,
_: psia.
,%

_ Xcp/LB XCP/L longitudinal center of pressure, fraction of
: body length.

i

-     ODUC ILITYOF
_ ORIGINAL PAGE • POOR

1976009050-016



t _ ,,

;i_:" CONI,'ICIWl;A'PION INVI4:WIt;ATI,',I)

._.i '"h_' model tested was an 0.0405 scaie representation of the ,_
-¢_. !

.,' -l,10 A/B configuration of the Rockwell International Space i_

!;i Shuttle Ve h icle Orbiter. The mo de l was constructed about an .:

-_.i aluminum balance block with a 4.25 inch diameter balance _.

, cavity. The body mold lines, wings, and vertical tail attach ":
"_4

_'_' directly to this block, and all model components are con-

._'.: structed of wood and/or aluminum. ,_

.:_> The basic model configuration is of the blended wing-body

_" 5/4SALL. design utilizing a double delta wing (7 .E.), full span

'(' elevons [unswept hingeline), a centerline vertical tail with

*' rudder and/or speedbrake capability, and side mounted manipu-

#" lator arm housings A canopy, body flap, orbital maneuvering

.:, system, and landing gear attach to the fuselage and complete

the basic configuration.
J

The following nomenclature designates the model components used

during this test.

i'

)

;,
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('UN],']t;I}blA'I']ON 1NVI,::-;'I']{]A'P],:I_ (("ore, luded )

Component Descript ion

B20 -140A/B Baseline Fuselage

C9 -140A/B Baseline Canopy, Lenfiguration 3A J

Full Span Split I!levon used on Wingl!/t _

WIlO, Configurat ion 4.

I:8 I:uselage B,O. Body Flap, ¢onfit;uration 4 :.

t;i5 Landing Gear

_I7 Fuselage B26 Ores Pods, Configuration 3A

R5 Rudder used on Vertical V8, Configuration
3A

V8 -140A/B Baseline Vertical Tail,
Configuration 3A

IV -140A/B Baseline Double Delta Wing,
116

' = 2600 ft _
S W

X9 Transition Grit, .005.1 In. Diameter
on Nose, .0077 In. Diameter on l_'ings

and Vertical Tail
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_.; TEST FACILITYDESCRIPTION

_'_; North AmericanAerodynamicsLaboratory(NAAL) 7.75 x 11-footWind

._.._:''_ Tunnel is a continuousflow, closed circuit, single return tunnel capable

_:._, of speeds up to 200 miles per hour.

_':I The test section is vented to atmosphericpressureand is 7.75 x 11

I.r-', feet wide and 12 feet long. Power is suppliedby a 1250-horsepowerna-

_;_,_ celle-mountedsynchronousmotor driving a 19-foot,seven-blade,laminated I_
. I"

,_.... birch propeller. Airspeed is controlledbyusingamagnetlc clutchto 1i

_' vary the degree of couplingbetween the motor and propeller. Turbulence

_ is minimized by a damping screen and a honeycombsection In the settling

_._- chamberupstream from the contractioncone (ratio7.53 to l).
?

,/ Tests may be conductedusing a varietyof mounting systems:single

_,- strut, double strut, sting strut, reflection plane, cable suspension, or

two-dimensionalwall. Aerodynamicdata may be measured by a planar type

' external balance system or sting-mountedinternalbalances. An Astrodata

r Automatic Data AcquisitionSystem collects,multiplexes,digitizes,and

recordson magnetic tape 50 channelsof force or pressure data or both.

Data are then reducudand plotted using automatic data processing equip-

., ment and an automaticdigital plotter.

The NAAL Wind Tunnel has been operating since June 1943. Callbra-
m

tions are availableover a wide range of test conditions.

!

, 14 0

, !
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to
:1  A,A.EO C,ON •
i All model force and pressure data was reduced to coefficient

-,| form ill both the body and stability axis systems. Model

i angles of attack and sideslip were corrected for sting and

balance deflections ill addition to the standard facility
¢,

t corrections (_,,all interference, blockage effects, etc.) ap-

plied as required.

ii Axial force (body axes) was corrected for model weight tare

i:! in addition to base pressure effects. Corrections were made ;

= prior to the calculation of stability axis data. Axial force

- corrections were applied in the following manner:

'__ CAF --CAU CABc CAB - CAT

Nhe re

PBC p- o ABC

CABC - q SW

And .

PB" Po AB

CAB = q _' PB _ 1/5 (PB1 + PB2 + ''" _

And :

CAT = Model Axial Force Weight Tare

Center of pressure was computed in percent of body length as
indicated below:

C

XCP/LB = C.(; (In. Aft of Nose) m
• CN '_'_

0 is
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o!

_ DATA REDUCTION - Continued r

;_"; All model pressure measurements recorded were reduced to coef- _:

:_'_ ficient form in the following manner:

: , i : pressure orifice number i,
Cpi q

_ All aerodynamic data were reduced to coefficient form using .

+' the following reference dimensions: _

_:4 Full Model

_ Symbol . Definition Scale Scale

_-, A B Area of base, ft 2 (with OMS) .594
"_i: (without OMS) .440

, ABC Area of balance cavity, ft 2 .0gB5

_.", XMRP Reference C.G., in. aft of nose 841.47 34.080

_, , fus. si,_. i076.47 43.597

ZMRP Reference C.G., waterplane g00.00 16,200

_" i CRFS Model center of rotation, fus. sta. 47.709
-(

_ ' CRWP Model center of rotation, watePplane 7.503 I._"

I:

, _B Moment reference (o_,biter body) 1290.30 52,257 I;
length, in.

S Area of wing, ft 2 2690.00 4.412

)

S

'L

} - I,_

:i j
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TASK 2.5 INCH MK IX
BALANCE UTILIZED:

COEFFICIENT
CAPACITY, ACCURACY' TOLERANCF:

NF ]500 LB. t .25%
750 LB. ± .25%

SF

AF 200 LB. ± .25%

P_
4000 IN-LB. ± .25%

RM .....

Y_ _,,

COMMENI'S:

ll
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/ TABLEIII. (Continued) ;_=

#

MODEL COMPONENT: CA;:O?Y- Co =

_- GENERAL DESCRIPTION: Configuration3;i" ,_

2

._. l.!odel Scale = 0405 '_::_

-_..., DRAWlNG NUMBER _ VL?O-O00_I,_._, . :;,

,__._ DIMENSION: FULL SCALE MODEL SCALE _-

_ 4:i Length (Xo=&3/_.6/,3to 670) 235.357 9. $3196 _
.=

i:, Max Width (C,Xo=513.!27) 152./_12 6.1 7269

; Max Depth (_ Xo=_85.0) 25.000 1.012S0

_:. FinenessRatio .....

: Max Cross-SectlonaJ

Plonform

"' Wetted

- "_ i) ....
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< TABLEIII. (Continued) _,

MODEL COI,,PONENT: TI,_JC;I- E2_6 _r

GENEWkL DESCRIPTIO:I: Confizun.tion 4 ._
/

NOT.2.::VLTO.-O_400 ' *"C_._- for (i) Of (2) sides Identical to E25 except 2

airfoil thickness '_T

I,:odolSevle = .0405 {

VLTO-OOC400 ' ,,_

DRAWlfIGIIUI4BER: VLTO-OOOIAO 6 ._,"_'

DIMEItSI ONS: FULL-SCALE MODELSCALE ;

,{

Area 223.581_ O.36673 }

Span (equivalent) _368.3& 14-,91777 _
' ,,..g

Inb'd equivalent chord 119.623 4.84473 ;

Outb'd equivalent chord 55.1922 2.23528

Ratio movable surface chord/ :i-

total surface chord
J

At Inb'd equiv, chord 0.2096 0.209'0

',

, _At Outh'd equiv chord O.l_oOL 0._00'_ :
/

Sweep Back Angles degreas ,,-"

.,..,Leading Edge 0.00 -0.00 : "i

•_. Tailing Edge ' '_ -i0.o56_ -10.056_,_=__ _, !

- Hlngel i no O. 00 O. 00 ;_

Area 14oment(l(o_al to hinge line) _2 0.05654 , :
-T

, f

"'Z

27 "_"

|
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TABLE Ill. (Continued) (_._ i

MODEL COMPONENT" _ Bod),Flap.- F_

GENERAL DESCRIPTION" Configuration

,,,, , ..... -L , , L , ,

_ _k)del Scale - • 040S .... -'
DRAWING NUMBER VL70-000140B, VL7O-000400 r

_" Length in. 94.856 3.84167

Max Width in. 262.308 10.62347

?i_ Max Depth in. 23.000 O. 931S0 ;

_;,, FinenessRatio
,_ ,L i , i,

_ Areo - £t 2

°_ 'Max Cross-Sectional .

i Plonform 158. 85350 O. 260S6.... = , , ,, , _

Wetted
, _,,i L

Base 41. 89642 • 0. 0687 2

28

0

. i
: ,1r Lo _ • _

!
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il 0 TABLE Ill. (Continued)MODEL COMPONENT: LANDINGGEAR - Gl5

GENERAL DESCRIPTION: Main and nose landinggear, doors, and assemblies,Gear

are in extended position,nose gear doors open 45°, main gear doors vertical.

i MODEL SCALE: 0.0405 I

DRAWING NUMBER: VL70-OOOI40A

DIMENSION: FULL SCALE MODEL SCALE
NOSE GEAR

Number of wheels 2 2

Wheel axis:
Fuselagestation 374.74 15.177
Waterline 221.5i 8.971

Wheel diameter, in. 32.00 1.296
Wheel width, in:

Each wheel 8.80 0.356
Centerline-to-centerline 22.0 0.891

Main strut diameter, in. 7.72 0.312
Side door, both sides:

Length, in. I05.93 4.290
Width (followsbody contour) 21.53 0.872
Maximum thickness 7.01 0.284
Fuselagestation at centerof leadingedge 279.5 II.320

MAIN GEAR
Number of wheels 2 2
Wheel axis:

Fuselagestation I178.00 47.709
Waterline 185.26 7.503

Wheel diameter, in. 44.20
Wheel width, in:

Each wheel 16.05 0.65
Centerline-to-centerline 36.00 1.458

Main strut diameter, in. 9.26 0.375
Buttplane of main strut centerline _ 5.589....
Side door:

l.ength,in. 156.05 6.32
Width, in. 68.64 • 2.78
Maximum thickness, in. 7.gO - 0.'32
Fuselage station at top of leading edge 1044{93 42.320
Centerlinebuttplane 176.27 7.139

0
29
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:': T_BL.EIII. (Continued) , C) i
_,*- MODELCOMPONENT: .0:_ POD- M7 ;

.C. "_' " 2

.,.. GENERAL DESCRIPTION: Con£1g,.u'r_tion3A
i i , J __ , .......... i i i e

• ...... i
i iii

_; Model Scale : ,.0405 _ , i/
VLTO-OOOI_OA

: , DRAWlNG NUMBER VL?O.O00]/,5_

DIMENSION: FULL SCALE MODEL SCALE

_,, length (01,__rd Sta Xo=1233.0) - I_. 327.000 13.24550

MoK Width (O Xo=l&50.O) - IN. 9_.5 5.82725

_ Max Depth (O Xo=1_93.O) - IN. 109.O00 4.4145

_2 * FinenessRatio

_, A'reo

Max Cross-Sectional

Planform '

" Wetted

-_ Bose
i, , i __ i, _

L

&

? K

k5

\ ,I ! £

Y
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TABLEIlI, (Continued) i,:,i

MODELCOMPONENT: RT!DDER R5

GENERALDESCRIPTION: 2A, 3 and 3A Configuration _er Rockwell Lines _;_

VL70-OOOO95 _

' Model Scale = 0405 "':°

¢

DRAWINGNUMBER: VL70-000095

DIMENSIONS: FULL-SCALE MODELSCALE _:

Area - _2 106.38 O. 17449 _

Span (equivalent)- IN. _ 8.14050 _

Inb'd equivalent chord 91.585 _ "

Outb'd equivalent chord _ Z.05874 -_

Ratio_)vablesurfacechord/ s,,
total surfacechord

At Inb'dequiv, chord _ _ 0./, .00. ._

At Outb'dequiv,chord O._tc___ . 0./_00 -.

SweepBackAngles,degrees
4

, Leading Edge _ 3_.B3 _

Tat1tng Edge 26.25 _ _

Htngeltne _ 3&.83 _ _

I Area Moment(Normalto hinge line)- FT9 .._ --K..O/.4.9.1_ _-
PI_ductof Are& end MeanChord :_.

1

j :.

• 31 _,.

J
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!F-_] TABLEIII. (Continued) ,
t

_ MODELCOV,PONENT:VERTICAL.L'.V
[I LI J I _ • I II I ILl II I II I _ _ I I _ II

_ GENERALDESCRIPTION: _onri-:zr-_t i_n "%

_i :_¢WE: _Imtl.rr t.e '.'_ _.t_.: _di,': on T!_}':';?r crrn-..r tnd ].t. ].c:.tor corner_'_, ___ - - : : j i " - ili iI, i i i _ t illl j •

J

where ve,I_le,.'..lmeet3 f:;zel_.-e.2 i " m ii ,i,n i
_ - - ii i i J ii i

_ Mode]_e,._le= . 0405
I II III I [I [ I • I

o ' VL?O-OC,O_,_O,_
• DRAWINGNUMBER VI.70(_.01M..:=l t i . • m • L J

_ DIMENSIONS: FULL-SCALE MODELSCALE
y-

TOTALDAT_._._A

_ Area (Theo) FL2 413.253 O.67784
Planform - • t it

>

_. _ Span (Theo) In 3_.?_)

'" I AspectRatio _ Z.67._ Z_6_,.....
Rateof Taper ' O._0'/ O,.5_7
Taper Ra_io _ o._o%?

I SweepBack An91est degrees ' _ " o
Leading Edge AS.00 /,5. O0 ;

;; ', TrailingEdge _._-%7J_ 25;_.'i" '.,. 0.25 Elemen¢Line _ Iti.,130 '
_ { Chords: " '

' , Root (Theo) WP _
_ { Ttp (Theo) WP , Zoat_?o

ij" .{ MAC _ lc_o._..O-L% _
: ,{ Fus, Sta, of ,25 MAC ,l_O._._n _.

W, P, of ,2S MAC 6%._.? 25.738_
J, {, S. L, of ,25 MAC 0.oo o.oo

At rfotl Sectt on
' LeadingWedgeAngle Oeg IO.OO I0.oo

Trailing VedgeAngle Deg ]&.o:_
Leading EdgaRadius (:tin) - It_. _.o,'_

i/ Void Area _
Blanketed Area _...Q,.QQ__ o.oo
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{."-T. ...... TABLEIII. (Continued)

_ HODELCO,XPO,_IDIT:t,IIt'G-t,Ij 16

:___ GENERALDESCRIPTIC_: Configoration 4
o __ i ...... " _ me

r

"_ NOTE: Identical to $V114except airfoil ,thickness. Dihedral an_le is along

.. : trailing edge of winR.

Model Scale = .0405

ii ................................. - VI,70-O00 l.lOB
' TESTNO. tO. vt:o-ooo4oo- i

DDIE_SIO,_IS: FULL-SCALE t.',ODELSCALE
g.

_ TOTAL DATA
•""_ "-"rA'D_'a'-('_1_ec,) Ftz
L-:.... Pl anfor'n_ _0.._ 4.41227

- Span (Thee In. 936.6816 ---37 _9'3560
Aspect Ratio _..2, 2_ ___.J6S

•_ Rate of Taper .__]_}023_._ I.)77
"" Taper Ratio O. 2oo o. ?.00
'_ Dihedral?_glc, (i_grees(atXo:ISO6.623,Yo= 3.500 3 506-"
' IncidenceAngle, de3rces lOS, Zo= 282.7S) _,_.L) =. 0._0.()_.=

: Aerod}_r,ffcT_.,,ist, degrees _ +3.p0_9.._
. Sweep Back A_SIos, degrees -

LeadingEdLe 45.00 45.00
:;. Trailing Edge =]u.oso " "-)u.u.,o

0,25 Eler._entLine 35.2()_._ 35.209
Chords:

? _ _ Tip, LTheo)B.P_ 137.848o
Fus. Sta. of .25 14AC _Z!_._ 4_S.f_2_.0

_._ W,P, of ,25 ;4AC l_L_QO___ " ]]._s_sO_ B,L, of ,25 HAC ", !s7. 3349) - /._._.._'00

! _w,_ EXPOSED DATA_- - Area Cl]_'o ) FL2 1812. 220S 2.97250
_ Span, (Thco) In. BPI08 736._,q1/, "-'ZW. 83_'O

" _I Aspect Ratio ....2.o:,8-' 2.o5,_....

/ Taper Ratio O----T.24s_T-" O. 24','_
Chords .... ....

" Root BPl08 _
: Tip 1.00 I) .L_2 _.58297,_ _ -

; l't_,C _' 354. 2376 14.34662
'_L - Fus. Sta. of .25 HAC I_ _0

..... TW.P. of ,25 I,iAC 292.20____
' ,. B.L. of ,25 I,_%C ._.67780 : 9:_7_0_6_95
•" Airfoil Section (F:ock,;ell:',odrI,ASA)
:_ XXXX-64
_ Root b - 0.425 0.II:) 0.11_

:" [) b " l.O0 _0.12 0.12
.;. ( ,-' Ttp _ ........
_ Data for (l) of (2) Sides
_: LeadingEdce Cuff
_ Planforn,t..rea FL_ _ _TIID
_).; Leading Edge h_tcr_,-.ctsFus '4. L, 0 Sta So_.;:!)....... "2"0"T'4"_25"0

Leadin9 Edge Intersects "-' .---..----.-- ....
33
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,,-: TABLEIII. (Concluded)
,J

"_' IODELCOI_ONEh;" Transition Grit. X9 _
k 2

_!'_: GENERALDESCRIPTION: .0077 In. nominal diameter grit located 0.1 in

wide, 0.1 in. aft streamwise from leading edge on all swept sur- -_

i!I faces and "0054 in" nOminal diameter grit lOcate 0"I in" wide'I'0" in." 'aft'of' 'nose',,,. _'_i_.;.:_..,DRAWlNG NUMBER: "_
• i ii i

DIMENSIONS: FULL-SCALE MODELSCALE _:

"_ Length
. r

_.=- MiX. iltdth _

" Hal. Depth (

;_ Fineness Ratio
, ii

Area

I_. Cross.Sectional ;_

: Planfom

i_etted

'* Base

r, _ a

{ ,:

) , , ,_

) _;

"2
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/

Table IV Presnure Bug Location

l.I).NO. ]
N(YI'ES:

TUBE FUS. ¢ LOC. (I) I.b. NO. REFERS TO PRESSURE BUG

NO. STA. NO. CONFIGURATION (SEE TABLE II FOB

1 235 _ F1 RUN NUMBERS AND TEST CONDITIONS)
2 2h5 O F2
3 (2) LOCATION NO. INDICATES COMPONENT

""_" h ON WHICX A SPECIFIC BUG IS IX)CATED:

5
F _ FUSELAGE (LE"_TSIDE UNLESS6 2h5 90 F3

7 OTHI_RWISE NOTED)
8

" 9 2)_5 180 F159 W = WING
i0

i , " X/C M -_LEFT MAIN GFAR DOOR

ii .25 O N t h =,I,EFTNOSE GF_ DOOR
: 12

I] .75 O N9 g =;Vk_TICAL TAIL
;. lh

15 I = INSIDE

17 O o_ OUTSIDE
18
J9 i, --- LEFT
2O
21 R '-BIGI[T

2i T " 'POP
i_){

25 B --BOTTOM

27 (3' NO PI_:SSURES RECORDEDON TUBE
3_ NOS. NOT FILLED IN

29
30

35

L

1976009050-040
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J

i Table IV
L

_ _hre_oure Bug Location :_

!) .............? .D. NO. 2 I.D. NO. 3 I._. NO. 4 *)
6

-!Fus.I * ,._c. ._. _ u_. FuS. zcc. ":' $TA. :IO. ST/,. !,;0. ST4. 4 NO. :
='" * _ k •.... _

! ' 26,5 O F& 295 O FI3 '_ 32,5 0 F22

+ = 1 20 F5 lk 20 FI_ j, 20 F23 ::: 40 F6 40 FI5 40 I;'2.4
55 F7 55 ;FI6 55 F25 :_

_ " 70 F8 ; 70 FI7 70 F26 1-

90 F9 90 FIB 90 F27 _.
i ,, 120 FIO 120 FI9 120 F28

].5oFza. ,i "150 F20 150 F29

_. 265 180 FI2 295 180 F21 325 180 F30 ;

)'. .25 .05I ):I9 .25 .20I NI5 .25 .301 NIT ::
•25 .0.5¢ N_3 .25 .20_ N_5 .25 .30_ NJ_7 ;
.'75 .osz NZ4 .75 .aO[ Nz6 .'75 .jozNZS ,

3,

Y
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Table IV

Pressure _ag I_cation

I.D. NO. 5 I.D. NO. 6 I.D. NO. 7

,i iilii i
1

TUBE FUS. _ LOC. FUS. _ LCC. FUS. LOC.
NO. STA. NO. STA. NO. STA. 6 NO.

1 380 O F31 425 O F_O

2 _ 20 F32 _ 20 Fil
3 40 F33 _O F_2

55 F34 55 F_3

5 70 F35 70 F_490 F36 90 F&5
7 12o F37 120 F&6

8 Ir 150 F38 ' 150 F&7 450 165 F&9

9 380 180 F39 &25 180 F&8 ASO 180 FSO
io

. x/_ _ ;</c . X/C

ll .25 ._OI N[ 9 .25 .701 NI ii .25 .9OI NI 13

12 .25 .50@ Nj_9 .25 ._O_ N@ Ii .25 .90_ N_ 13
13 .75 .501 NI .0 .75 .7OI NI 12 .75 .901 NI IA

l& .75 .50_ N_ .O .75 .70@ N_I2 .75 .90_ N_ iA
15
16

18

2O
21
22

23

25
26

27
28

29

3o I

NOTP]" NO P_;SSUEES Ifl';CO|_ED
ON TURE NOg. NC_' FIL[&;D IN

37 REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR i_?
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Table IV /_

Pressure Bug Location ?

................ , II I. I . , _ .%

I.D. NO. 8 I.D. NO. 9 I.D.NO. i0

21mull I I I _ll Ill | I I

TU_ FUS. 6 LOC. FUS. 6 LOC. FUS. LOC. _/
_lO. STA. NO. STA. IlO. STA. 4 NO. ,_,o

l lll

1 475 O FSI 540 O F61 '_.
2 20 F52 il 20 F62 ' _
3 _b LO F53 &O F63 %
& '55 P54 55 F6/_ '_
5 70 P55 70 F65

• 6 90 P56 90 F66
_:'. 7 ,, 120 F57 120 F67
_ 8 150 _'58 500 158 F60 II 150 F68 2

!_ 9 475 180 P_9 5&O 180 F69 2

11 .25 0.0 _I .25 .05I MI 3 .25 .2oi MI 6
_i,_ 12 .25 1.oo _15 .25 .o,5¢ M_3 .25 .2o_ Me6
4 13 .75 i.00 _ 16 .50 .O51 _I 4 .50 .201 gl 7

,,, _ .50 .05¢ _¢ & .5o .2o_ _¢ 7), .75 O.O M 2 .75 .051 MI 5 .75 .20I MI 8

17
i 18

_0

_2
_3

26 ,,_

_a i)
,t ,

, • • ¥

4

g

NOTE: NO PRESSURESRECORDED :':

ON TUBE NOS. NOT FILLED IN _}¢)
2;

/
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Table I'V '_

%

Presmu_e BAg Location _'_

I.D. NO• ii I•D. NO. 12 I.D. NO. 13 _
k_

iii , i nl il , i ,|

TUBE FUS. _ LOC. _IS• _ LOC. FUS. LOC. r;
NO• STA. NO. STA. NO. STA. 4 NO. __

1 625 0 F70 725 0 F77 880 0 F8_ _

3 625 /+0 F71 725 _0 F78 880 40 F85 _

5 625 70 F72 725 7O F79 880 70 F86 _

6 A 90 F73 _i 90 FSO j_ 90 F87 _.

7 i 120 FT& I 120 F81 120 F88 _8 150 F75 _ 150 F82 II 150 F89
9 625 180 F76 725 180 F83 880 180 F90

. x/c . :(/C . x/c

ii .25 •501 Ml 9 .25 •501 MI 12 •25 .70I Mf 15 :

12 .25 .30_ M_ 9 .25 .50_ M_ 12 .25 .70_ M_I5

13 .50 .301 MI I0 •50 .501 MI 13 .50 •701 MI 16
l& .50 .30_ M_ i0 •50 •50_ M_ 13 .50 •70_ M@ 16

15 i•75 •30I MI ii •75 •50I MI 1A ,75 ,701 MI 17 -
z6 i.75 .3o_ _ n .75 •5o_ _ L_ .75 •7o_ M_z7
17 .299 0 P_ 1 .299 .088'I"r_ 2T .299 .222T EW 3T

Ii18 299 .088B RW 2B 299 .222_ RW 3B
1 19 .299 .358_ _I_ITT
I 20 .299 .358B I_I7B :._
!i21 ._05 0 I_ 7 .&05 .020T I_I2T ._05 052 T LWIST _

22 .&05 .020B LWI_B .405 052B LWI8B "

23 .53_+ 0 [W 8 .53_+ .020T I_I3T .53_ .05 T l_igr
P/_ .53_ .020B LWI3B .53_ ,05 B LWI9B _!

25 .673 0 I_ 9 .673 .020Tjl_iA'f •673 ,05 T I_iK)T :,

26 •673 •0203illgl&B •673 05 B I_20B
27 .780 0 i/_I0 .780 .020T'I_I5T .780 .05 T LW21T !:!

28 .780 .020B II_I5B .780 .05 E I1421B _

29 .887 0 5411 .887 .020T LWI6T .887 .05T LW22T '_

30 •887 .020B LWI6B .887 .05 Bil]g22B f

NOTE : NO PP_SSURES RECORDED
ON TUBE NOS. NOT FILLED IN

39
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Table IV

Pressure Bug Location _

I.D. NO. 14 I.D. NO. 15 I.D. NO. 16

iiii [ II _ i iii i i[ i ii iiii | ii ,_"

TUBE FUS "b."J, _"'_ LOC. FUS. LOC.
NO. STK. NO. STA. NO STA. NO.

1 980 0 Fgl 1080 0 F93 1180 0 FIO0

9 980 _0 F92 1080 AO Fg_ 1180 _0 FIOI _

5 1080 70 Fq5 1180 70 FI02 !_

6 ,, 90 F96 _, 90 F103 ;;
7 , 120 F97 120 FIO_
8 150 F98 150 FI05 :i

9 1080 180 F99 1180 180 FI06 _"

.... _ 'i'i X/C
10 ____...._ :tO .158 0 V 1 - _
]l .25 _9OI _II 18 .25 1.00 M 21 .158.02L LV 6

n .9o .3160 v 2 .316.02L,.v7
13 ._0 .901 a_ i_ .600 0 V 3 .600 .02 I LV 8 ]_

14 .50 .90_ M@ 19 .8&O 0 V 4 .840 .02 ] LV 9 '{

!_ .75 .901 Sl 2(3 .75 1,00 M 22 ,925 .02 I LV IC
2.6 .75 .90_ M_ 2(: .925 0 V 5

17 .352 0 tM &, .352 .080T i:_ 5T .352 .2A01 t{'W6T _:
18 .352 .080B _t_5B .352 .2AO[ I{W 6_ "
19 .299 ._92T1LW28T
20 .299 .492B [_/28BI -
21 ,/+05 •195_ Dg2,3T ./+0_ .&31T LW33T _,-
22 .&O5 .195B LW23_ .L_O5 ._31B LW331: 'i
23 .fi3&.15 T LW241 .53/_ .25 T LW29T .53& .AOT LW3&_ j
21_ .53& .15 B LW2A_ .53& .25B LW29B .534 .40[_ LW3&F
25 .673 .15 T D_251 .673 .25 T LW30T .673 .AOT [14351
26 .673 .15B Ug25[ .673 .25B LW309 .673 .&.Oil LW35_

2,7 .780 .15 T LW26_ .780 .25T LW31T
28 .780 .15B I_26_ .780 .2r_B LW31B

887
29 " •1ST LW2_ •887 •25T LW32T •887 .&OT ]1,4361 -.
30 .887 .15B iM27_ .887 .25B iW32B .887 .&OB [_36_

NOTE: NO £RESSURES }_CORDED
ON TUL_ NOB. NOT FILLED IN

f _4o
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Table IV

Pressure Bug Location

.... J,, .. i . ell i t t

I.D. NO. 17 I.D. NO. 18 I.D NO. 19

tit i t nll tm i t

TUBE FUS. I._. FUS. I_. FUS LOC.
NO. STA. NO. STA. NO. STA NO. "_

i 1265 O FIO7 1300 O FII7 1375 O F126 "_

2 __ 40 FI08 _ _0 FII8 d_ 40 F127

3 70 FI09 70 FII9 70 F128 I
A '90 FIIO 90 FI20 90 F129 I
5 105 Fill 105 FI21 105 FI30 __

6 120 FII2 120 F122 120 FI31
7 135 FII3 135 F123 135 F132

8 _I 150 FII_ II 150 FI2A li 150 F133
9 165 FII5 I_00 165 F125 1375 165 F13&

i0 1245 180 FII6

. ,' x/c ,, XlC
II .158 .65L LVll .158 .15L LVI6 .158 .30L LV 21

12 .316 .O5L LVI2 .316 .15L LVI7 .316 .3OL LV 22

13 .6OO .O5_ LVI3 .6OO .15L LVI8 .600 .3OL LV 23

l& .840 .OSL LVI4 .840 .15L LVI9 .840 .3OL LV 2A
15 .925 .OSL LVI5 .925 .15L LV20 .925 .3OL LV25

17 .,
18

19 •299 .695T LW37T •299 .831T LWA3T .299 .86&T LWAgT
20 •299 .695B 1/437B .299 .831B L_&3B •299 .86&_ X_49B
21 .405 .57_T LW38T .&O5 .763T I_AAT .&O5 .81 T LWSOT

22 .&O5 .574B LW38B .405 .763B I]gA&B .405 .81 _ LWSOB '

23 .534 .55 T LW39T .53& .72_T L_45T .534 .775T LW51T

26 .534 .55 R _39B .534 .725Bl_SB .534 .775B LWSIB

25 .673 .55T LW4OT .673 .7OT LWA6T ,673 .775T LW52T
26 .673 .55B [_4OB .673 1.7OB LW46B .673 .775B LW52B
27 .780 .65T L_&IT !.780 .75T I/g&TT
28 .780 .65_ LW41[_ .780 .75 B IW&TB

29 •887 .6or _A2T .887 .75 T [_AST

30 .887 .60B ]]gA2R .887 .75 B LWASB

N(YI'E:NO £}_l,T95UhLI'_EECOI{DKD

ON TUB[';N(_. NUT FILLKI) IN

41
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.+ Table .rv

_+ Pr_uu_ BuS I_at_on

_++ Z,D, NO, 20 Z,D, NO, 21 I,D. NO, 22

_. | ilil

_ No. STA. _. STA. ,0. STA, _ NO.
_ ',_ ...... = ....

: I _3o o _n.35 _8o o _'_ 15_o_ vzS_
_ 2 40 F_6 _0 Fl_b5 LIOI FI_

F155
_
::+ h 90 FI3e 90 F147 I_ 0 1_I F156

5 105 F139 105 FI_8 1580 0 YlS?

_" 6 i 120 F1AO 120 F14,9 1580 40 F158
_: ? z35 n_ Z35 nSo

: 9 1430 165 FI_I I_80 165 F15_
'_ 10

" . x/c' .,,,x/c . XlC

+. + .+oo+=,== .too.++,.,..++:+ .+,oo.,m,=+,
_' lh ,840 ,52L LV 29 ,840 .65L LV 3_, .840 ."/'75%.LV 39
_'- 15 ,925 ,52L LV_0 ,925 ,65L LV 35 ,925 .775L LV 40
_ 16
-: 17

._ 19 ,299 .898T:.I4¢S_T 1,605 ,905TI_58T ,299 .966TDC61T
20 ,2_) .898B IM53B ;,_05 ,905BI_58B ,299 .966BI_'61B

_ 21 ,_05 ,858TLW54T .,53_ .90T Z_59T ._05 ,952TLW6_T
: 22 ./+05 .858B IMS&B .5._, .90 BiI_59B .4,O5 .952n t_6aB
++ _ ,53_ .85 T ZM_$ST .53_ .95T LW63T
_. 21+ •5_4_.8_$B IM55B ,53h •95 D LW63B

25 ,673 ,85T LW56T •673 •95 T I_6AT
26 .673 ,858 I_56B .67_ .95_ l_/6_B
2'7 .780 •85 T I IMy/T •780 •9.5 T L_65T
2e .78o.aS.:a_5?n .Teo .95_ z_6_
29 i.887 .90 T ZI_60T
30 I.e8? .9o n m6on

i

NOTE: NOPRESSURESR&CORDED
O_ TUBENOB.NOTFILLEDIN

+ 42 O
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, Table IV !)[.

I.D. NO. 26 I.D. NO. 27 I.D. NO. 28

_,. TUBE . X/C Inc. n x/c LOC. n X/C LOC•
:; NO. NO. NO. NO.

< 1 .299 •864 T LW49T •299 .898 T LW53 T .299 .966 T I_61 T
2 .&05 .810 T LWSOT •405 .858 T LW54T .&05 .905 T LW58T

,' FUS. 4, FUS. _ FUS.
$" STA• STA. STA.

_ 4 1300 90 FI20 IS75 90 Y 129 l&90 90 F 138
5 105 FI21 105 F 130 105 F 139

120 F122 120 F 131 _' 120 F l&O
...... 7 I_5 F123 135 F i_]2 135 F IAI

15o F12_ 15o F 133 15o F i_2
i 9 13oo 16_ F125 1375 165 F 134 i_30 165 F iA3: 10 _ ,,,
:.-,. . x/c . xlc , xlc
_ ii .158 .15 L LV 16 •158 .30 L LV 21 .158 .52 L LV 26

12 •916 .15 L LV 17 •316 .30 L LV 22 .316 •52 L LV 27
13 .600 .15 L LV 18 •600 .30 L LV 2.3 •600 .52 L LV 28

_ i_ .840 .15 L LV 19 .840 .30 L LV 2& 840 •52 L LV 29
_ 15 .925 .15 L I_V20 .925 ..30L LV 25 .925 .52 L LV .30

16
_ '- 17 .158 .15 R RV 16 .158 •_0 R RV 21 158 .52 R RV 26

_ 18 .316 .15 R RV 17 ..316 .-30R RV 22 ..316 .52 R RV 27
_: 19 .600 .15 R RV 18 .600 ..30R RV 23 .600 .52 R RV 28

20 .840 .15 R RV 19 .840 ..30R RV 2A .840 .52 R RV 29
. 21 .925 .15 R RV 20 •925 .30 R RV 25 .925 .52 R _ 30

_J i i

F_S FUS. _3S.
STA.

_I"_ STA' I' STA. 4,
! 22 1300 _ _ 7 1-375 90 _" 13 1,430 90 P_ 19

23 _k 105 RF _ 105 RF 1_ _ 105 _F 20
2& 120 P_ 9 " ].20 m__5 120 RF21
25 135 RF1o 1.35 _ 16 ].35 _ 22
26 I_ 150 RF Ii " 150 RF 17 _ 150 RF 23
27 1300 %65 _F 12 1375 165 RF 18 IA30 165 RF 2A

, x/c , xlc . xlc

I 28 .299 .86& T _ 9T •299 .898 T R_ lIT •299 .966 T _ I-3T29 .405 .810 T RW 10T .405 .854 T RW 12 _ .A05 .905 T _ ]AT

i I
2

:" NOTE: NO PRESSURESRECORDED ON
.

TUBE NCS. NOT FILLED IN

44
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_-_ _, I il i I0 1 III[ '[ _ I _ ...... III I[ il'i II I II T I il . I11[I I II _ Illllll ....... I

_-_-,,_ _, _ l_eseure _ Location

" (,_
_ I.D. NO. 29 I.D. NO. 90

il i i ilil llilltIe i lll l

_ • , TUBE , X/C LOC. n X/C LOC.
i! _ ....

./_,_ FUS. FUS. 4_
i_ _ STA. _ STA.

_ 1 153o nO _ F 153

_ 92 ._ 11oz F 156:.4 120 _ F 155
6 1480 90 F l&7 1590 120 I F 156
5 ,& 105 F l&8 1580 0 F 157
6 120 F 169 1580 60 F 158
7 195 F 150
8 _' 150 F 151
9 _ ].65 F ]-52

: l

_ 11 . XIc . !XIC

_ ii '158 .65 L LV 31 .158 .775 L LV 96
% 12 .316 .65 L LV 92 .316 .775 L LV 37
, 19 .6oo 65 L LV 39 .600 .775L LV 98
j- 1_ .840 •65 L LV 9& .840 •775 L LV 99

15 .925 .65 L LV 95 .925 .'775L LV 40
.. 16

_ 17 .158 .65 R RV 91 .158 .775 R RV 96
_ 18 .916 .65 R HV 32 .916 .775 R HV 97
'_ 19 .600 .65 R RV 99 .600 .775 R RV 98
- 20 •840 •65 R RV 34 .840 •775 R RV 99
i 21 .925 .65 R RV 95 .925 .775 R RV 40

FUS. _ FUS.
i STA. STA.

22 IA80 90 19225 1590 ii0 RF 31
29 4_ 105 RF 26 _ llO I RF 92
24 .i 120 RF 27 # 120 _ PJ"99
25 _ 135 RF 28 1590 120 1 _F 96
26 N, 150 RF 29
27 1480 165 RF 90

. xlc . xlc
29 .405 .952 T _ iST

,,] H| ,

NOTE: NO _SSURES RECORDED ON TUBE
NOS. NOT FILLED IN.

) 45
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a. _k)del_neral Arrang_nent

Figure 2, _el Sketches

(
47
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FRL (It'.L.400)

IPB3 \ _.", '/,' I..^.

,_ _j 0 • PBI _..._ 4. 250 "Dia

Balance Car± t)"

2

d. Model Base - View F_I.

Figure 2 Continued
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,

>___ ..........LL
PRESSUi.:,E TAP LOCATIONS FOR ;b_.IN LA"?iDI_--['<(----C,EAP,DOOR'"

{L.ll. show/*)

NOTES Taps shown on aft end o£ door; taps required on front alq_,

Taps shown on outside; taps required in inner side also.

o. Landing Gear Door Pressure Tap I.ocations "..
Fiqure 9 gonclurled

lie
L

51 -:
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APPENDIX A
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